High-pressure freezing is a powerful tool for visualization of Schizosaccharomyces pombe cells: ultra-low temperature and low-voltage scanning electron microscopy and immunoelectron microscopy.
Yeast cells have a thick cell wall composed of an inner network of glucans and an outer layer of mannoproteins, which is difficult to penetrate with osmium tetroxide. We previously developed the sandwich technique to overcome this problem. Although the freeze-etching method allows the fracturing of cryofixed yeast cells, it has been difficult to fracture cryofixed yeast cells for examination by cryo-scanning electron microscopy (SEM). The development of an alternative method of cryofixation, namely, high-pressure freezing, began in the 1960s and is now available for the electron microscopic analysis of yeast. We show here that when high-pressure freezing is combined with ultra-low temperature and low-voltage SEM using the new cryo-system, the Gatan Alto 2500 Cryo Transfer System, fractured and coated yeast samples could be quickly prepared. These samples yielded a fine fracture plane and revealed the ultrastructure of both external and internal cell components. We used this method to analyze the process of septum formation, one of the final and most important events of mitosis, and cell separation. The images we obtained provide a three-dimensional view of these processes for the first time. We also showed that high-pressure freezing in combination with immunoelectron microscopy made it possible to preserve the antigenicity, in situ localization, and behavior of the cell wall component alpha-1,3-glucan and its synthase during septum formation in Schizosaccharomyces pombe.